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July 11, 2017 
 
 
Mr. Edward Weiner 
City of Philadelphia, Department of Public Health 
Air Management Services 
321 University Avenue, 2nd Floor 
Philadelphia, PA 19104-4543 
 
Re:  Philly Shipyard, Inc. – Revised Plan Approval Application 
 
Dear Mr. Weiner: 
 
On behalf of Philly Shipyard, Inc. (PSI), I have enclosed three copies of a revised Plan 
Approval Application (PAA) to modify PSI’s existing Paint Shop (Source IDs P-29 and 
P-30) by adding a third paint hall.  This is a revision to the PAA that PSI submitted in 
February 2017.  PSI and its representatives discussed the need to submit this revised PAA 
during a meeting with Philadelphia Air Management Services (AMS) on June 1, 2017. 
 
The PAA fee required by 25 Pa. Code §127.702(d) was submitted to AMS with the 
original PAA in February 2017.  Since this is a revision to that same PAA, no additional 
fee is included with this revised PAA.   
 
If you have any questions regarding this submittal, please contact Sanjay Deshmuk of PSI 
at (215) 875-2605 or via email at sanjay.deshmuk@phillyshipyard.com or contact me at 
(571) 392-2593 or via email at rcheng@all4inc.com.   
 
Thank you, 
All4 Inc. 
 

 
Renee Cheng 
Project Manager 
 
 
Enclosures 
 
 
cc: Sanjay Deshmuk, PSI 
 Carl Danley, PSI 
 Mark Hammond (Land Air Water Legal Solutions LLC) 

mailto:sanjay.deshmuk@phillyshipyard.com
mailto:rcheng@all4inc.com
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EXECUTIVE SUMMARY 

Philly Shipyard, Inc. (PSI) is submitting this revised Plan Approval Application (PAA) for a 

proposed project at the PSI facility (Facility) in Philadelphia, Pennsylvania to Philadelphia Air 

Management Services (AMS).  PSI produces oceangoing merchant vessels, historically between 

29,000 and 115,000 deadweight tons with lengths of at least 600 feet.  The Facility’s operations 

are limited to the construction of “new build” ships; the Facility does not perform repair on existing 

ships.   

The Facility is comprised of the main site where almost all manufacturing takes place (i.e., Main 

Shipyard) and Building 763 where steel priming occurs as needed.  The Main Shipyard and 

Building 763 have separate emissions limits, but are considered to be part of the same facility for 

permitting purposes.  The Main Shipyard includes coating and abrasive blasting operations that 

are divided into two key areas in the Facility’s Title V Operating Permit (TVOP): 1) the Paint Shop 

where all indoor coating and abrasive blasting occurs; and 2) the Dry Dock, which includes 

multiple locations where all outdoor coating and abrasive blasting occurs.  The existing Paint Shop 

consists of two large buildings called “paint halls” and are approximately 28 meters wide, 45 

meters long and 22 meters high.  Large “blocks” of the ship are blasted and coated in the Paint 

Shop, and the buildings are sized to accommodate the size of the blocks.  The building becomes 

the coating and blasting enclosure or “booth” for these large blocks of the ship being constructed.   

The proposed project will result in an upgrade to the indoor coating capability of the Main Shipyard 

by expanding the existing Paint Shop through the addition of a third paint hall.  As with the two 

existing paint halls, operations among the three paint halls will be interchangeable and the paint 

halls will be operated as a single source – the Paint Shop.  Adding a third paint hall simply expands 

the existing capability of the Paint Shop. 

The primary intent of the third paint hall is to improve product quality and processing efficiency.  

The improvements will be realized by the relocation of certain coating operations that are currently 

performed outdoors in various Dry Dock areas to indoor areas (i.e., Paint Shop).  One significant 

advantage of coating indoors is the reduced risk of contaminants depositing on the coating before 
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the coating has set, which would require recoating of these areas.  The third paint hall will be 

equipped with similar equipment already operating in the Paint Shop – three dust collectors that 

will operate when abrasive blasting occurs, and paint filters that will be in use when coating 

operations occur.  Abrasive blasting and coating cannot occur at the same time because of the 

potential for contaminants collecting on the wet coating.  The third paint hall will also be equipped 

with two small natural gas, direct-fired heaters to heat the paint hall to achieve the necessary 

temperature for the coatings to dry, as needed.             

To accommodate the upgraded coating capability, PSI is seeking an increase in the Main 

Shipyard’s permit limits for volatile organic compound (VOC) emissions and hazardous air 

pollutant (HAP) emissions.  Specifically, PSI is seeking a VOC emissions limit of 174.9 tons per 

year and a HAP emissions limit of 121.0 tons per year; both limits on a 12-month rolling total 

basis.  PSI is also seeking these higher limits to accommodate its existing production capacity.  As 

discussed by PSI and its representatives during a June 1, 2017 meeting with AMS and its legal 

counsel, PSI recently discovered that it has exceeded the current VOC and HAP emissions permit 

limits for the Main Shipyard.  As set forth in correspondence to AMS dated June 26, 2017, the 

exceedance was not previously known due to an error in the operation of the emissions tracking 

system.  The requested emissions increase set forth in this revised application will resolve the issue 

and ensure compliance in the future.      

PSI reviewed the proposed project to determine applicable air permitting requirements under both 

Federal and Pennsylvania regulations.  With regard to Federal New Source Review (NSR) rules, 

PSI determined that the proposed project does not trigger nonattainment new source review 

(NNSR) or Prevention of Significant Deterioration (PSD) requirements.  The basis for that 

determination is set forth in detail in this PAA.   This PAA also discusses the other Federal and 

Pennsylvania regulations that apply to the proposed project and how PSI will meet those 

requirements.      
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1. INTRODUCTION 

PSI, formerly known as Aker Philadelphia Shipyard, Inc., is submitting this revised PAA to AMS 

for a proposed project at PSI’s Facility in Philadelphia, Pennsylvania.  The Facility is comprised 

of the Main Shipyard and Building 763.  The Main Shipyard includes the Panel Shop, Fabrication 

Shop, Grand Block Shop, Paint Shop, and Dock Shop with associated Dry Dock and Building 620.  

The Facility also includes Building 763, which is considered by AMS to be adjacent to the Main 

Shipyard.  The Facility operates under TVOP No. V07-005 and Plan Approval Nos. 12086 and 

14218.  TVOP No. V07-005 applies to all of the painting and blasting areas at the Facility.  Plan 

Approval No. 12086 addressed changes to abrasive blasting operations at the Paint Shop (Source 

ID P-30).  Plan Approval No. 14218 addressed changes to the coating operations at the Dry Dock 

(Source ID P-31).  (These two Plan Approvals are in the process of being administratively amended 

into the Facility’s pending TVOP renewal.)  Blasting and painting activities presently occur in 

three areas at the Facility:  Building 763, the Paint Shop, and the Dry Dock. 

The proposed project will result in an upgrade to the painting capability of the Facility, and 

generally involves modification of the Main Shipyard’s existing Paint Shop through the addition 

of a third paint hall.  The Main Shipyard’s Paint Shop is currently identified under two separate 

Source IDs based on the activities conducted: P-29 (Paint Shop – Painting Operations) and P-30 

(Paint Shop – Blasting Operations).  The addition of this third paint hall would allow PSI to 

relocate indoors a certain portion of the coating and blasting that occurs outdoors in the Dry Dock 

areas.  The Dry Dock operations are also identified under two separate Source IDs based on the 

activities conducted: P-31 (Dry Dock – Painting Operations) and P-32 (Dry Dock – Blasting 

Operations), both of which occur outdoors.  Further discussion of the project can be found in 

Section 2.  

1.1 FACILITY DESCRIPTION 

PSI operates a shipbuilding facility located at 2100 Kitty Hawk Avenue in Philadelphia, 

Pennsylvania.  A facility location map is presented in Figure 1-1.   
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PSI produces oceangoing merchant vessels, historically between 29,000 and 115,000 deadweight 

tons with lengths of at least 600 feet.  The Facility’s operations are limited to construction of “new 

build” ships; the Facility does not perform repair on existing ships.  The Facility is classified as a 

major VOC emitting facility as defined in 25 Pa. Code §121.1, and a major source of HAP 

emissions as defined in Section 112 of the Clean Air Act (CAA).  Figure 1-2 illustrates the process 

flow for the Facility.  The Facility is not a major source of any other regulated NSR pollutant.  In 

particular, the Facility is not major for any PSD pollutant and is not proposing an emissions 

increase that would be considered a major source for any PSD pollutant.  Therefore, no detailed 

PSD permitting applicability analysis was necessary.  Further discussion of NSR/PSD applicability 

can be found in Section 3. 

1.2 PROJECT OVERVIEW 

PSI is submitting this revised PAA for a proposed modification of the Main Shipyard’s Paint Shop 

(Source IDs P-29 and P-30) through the addition of a third paint hall to be used for coating and 

blasting.  The third paint hall will allow PSI to improve product quality and processing efficiency 

by moving indoors some of the coating and blasting that currently occur outside at other permitted 

sources at the Facility. In particular, the installation of the third paint hall requires removal of the 

current “tented” area of the Main Shipyard’s Dry Dock (Source IDs P-31 and P-32); the tented 

area is near the existing Paint Shop.  One significant advantage of coating inside enclosures is the 

reduced risk of contaminants depositing on the coating before the coating has set, which would 

require recoating of these areas. 

The addition of a third paint hall will also allow for an increase in PSI’s production capacity.  

Because the project will result in a potential increase in production, PSI considered the possible 

impacts to other existing emissions sources at the Main Shipyard and at Building 763.  However, 

no physical changes will be made to any existing equipment or source as part of this project (other 

than the removal of the tented area of the Dry Dock).  A detailed project description can be found 

in Section 2.     
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1.3 APPLICATION ORGANIZATION 

The remainder of the PAA is organized as follows: 

• Section 2 – Project Description: Provides a detailed description of the project. 

• Section 3 – Emissions Inventory and New Source Review Applicability: Provides project-

related emissions inventory. 

• Section 4 – Regulatory Analysis: Provides a summary of potentially applicable Federal and 

Pennsylvania air quality regulations for the project. 

• Section 5 – Proposed Plan Approval Emissions Limits: Provides proposed plan approval 

conditions. 

• Appendix A – Plan Approval Application Forms 

• Appendix B – Emissions Inventory Tables  

• Appendix C – Control Cost Analysis 

• Appendix D – Compliance Review Form 
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2. PROJECT DESCRIPTION 

2.1 EXISTING COATING AND BLASTING OPERATIONS 

Coating and abrasive blasting at the Main Shipyard occur at the same physical locations; the TVOP 

has separate Source IDs for the coating and blasting that occurs at each source (i.e., the Paint Shop 

and the Dry Dock).  Coating at the Main Shipyard occurs at either one of two permitted operations: 

1) the Paint Shop (Source ID P-29) which currently consists of two paint halls where all indoor 

coating occurs; and 2) the Dry Dock (Source ID P-31), which consists of two dry docks and three 

related areas, where all the outdoor coating occurs.  Abrasive blasting occurs at the Paint Shop 

(Source ID P-30), which consists of the two paint halls in which indoor abrasive blasting occurs 

and the Dry Dock (Source ID P-32), which includes two dry docks and three related areas at which 

outdoor abrasive blasting occurs.  Coating and abrasive blasting also occur on a much smaller scale 

at Building 763 and are permitted under Source IDs P-47 and P-48, respectively.       

Section D of the TVOP contains two sets of “facility-wide” emissions limits.  The first set applies 

to the combined emissions from all sources at the Main Shipyard.  The second set applies to all 

emissions that occur at Building 763.  At the Main Shipyard, VOC and HAP emissions occur 

almost entirely from the coating operations at the Paint Shop and Dry Dock (i.e., 99+% of the 

Main Shipyard’s VOC and HAP emissions) from the use of coatings and solvent cleaning 

materials.1  By having facility-wide VOC and HAP emissions limits for the Main Shipyard, the 

TVOP recognizes that coating operations at the Paint Shop and Dry Dock are indistinguishable 

from one another with regard to the processes performed, the coating and solvent cleaning 

materials utilized, and the emissions rate or profile of VOC and HAP emissions from these areas.  

In effect, the Paint Shop (Source ID P-29) and Dry Dock (Source ID P-31) are presently permitted 

as a single emissions unit with regard to VOC and HAP emissions from coating operations. 

 

                                                 

1 PSI internally refers to solvent cleaners as “thinners.”  No thinner, however, is ever added to any coatings at the 

Facility. 
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2.2 PROPOSED MODIFICATION TO COATING AND BLASTING OPERATIONS 

PSI intends to modify the existing Paint Shop by constructing a third paint hall where coating and 

abrasive blasting operations will occur.  As part of this project, a portion of the coating and abrasive 

blasting that occurs outdoors under the Dry Dock emissions unit (Source IDs P-31 and P-32) would 

be able to be performed indoors.  In particular, the current “tented” area near the existing Paint 

Shop will be removed.  While there will be some new equipment in the form of coating apparatus 

and blasting equipment, the coating and blasting operations in the new paint hall will be 

indistinguishable from the existing operations at the Paint Shop and Dry Dock.  The three paint 

halls will be operated by PSI as a single emissions unit.   

The third paint hall will constitute a modification of the existing emissions unit, Source ID P-29 

(Paint Shop – Painting Operations), which is part of Group 03 – Painting Operations and Control 

Devices, and Source ID P-30 (Paint Shop – Blasting Operations), which is part of Group 04 – 

Blasting Operations and Control Devices.  As set forth in this revised PAA, this expansion is a 

modification of the existing permitted operations.  In that context, PSI evaluated all emissions 

sources at the Facility that could be modified or affected as a result of this air emissions source 

modification.   

The physical dimensions of the third paint hall will be similar to the two existing paint halls that 

currently comprise the Paint Shop (Source IDs P-29 and P-30).  Each of the existing paint halls is 

approximately 28 meters wide, 45 meters long and 22 meters high.  The third paint hall will allow 

for a theoretical throughput increase of 50% at the Paint Shop (Source IDs P-29 and P-30) since 

PSI is adding a new paint hall that is comparable in throughput capacity to a single existing paint 

hall.  PSI has conservatively assumed that other affected emissions sources at the Facility will also 

have higher emissions commensurate with the 50% throughput increase at the Paint Shop.  The 

emissions calculations and associated assumptions are discussed in more detail in Section 3.   

Similar to the existing paint halls, the third paint hall will be equipped with three dust collectors 

that will operate when blasting occurs, and with paint filters that will be in use when coating 

occurs.  (Blasting and coating cannot occur at the same time.)  The project also includes adding 
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two new direct natural gas-fired space heaters for the third paint hall.  The heaters are each rated 

at 3.97 million British thermal units per hour (MMBtu/hr).  These units are space heaters that fire 

by direct heat transfer.  As such, the heaters are specifically exempt from the need for a plan 

approval, as stated in 25 Pa. Code §127.14(a)(5).  When this proposed project’s plan approval is 

incorporated into PSI’s TVOP, PSI will request that these space heaters be identified under Group 

IN – Insignificant Activities of Table A-1: Facility Inventory List in the TVOP.   

Table 2-1 shows the sources that are impacted by the proposed project.   

Table 2-1 
New, Modified, and Affected Sources 

Source ID  Description  
Impact of Project on 

Source 

Insignificant 

Activity 

Fuel Burning Equipment – Two space heaters, 

3.97 MMBtu/hr each 
New 

P-29 Paint Shop – Painting Operations Modified 

P-30 Paint Shop – Blasting Operations Modified 

P-31 Dry Dock – Painting Operations Modified 

P-32 Dry Dock – Blasting Operations Modified 

Group 02 Welding Operations Affected 

Group 03 Paint Operations and Control Devices Modified 

Group 04 Blasting Operations Modified 

Building 763 Paint Booth, Blasting and Combustion Affected 

 

The third paint hall will be equipped with paint filters, which will become part of existing Source 

ID CD-PS-9, Paint Shop – Painting Shop Filters in Group 03 of PSI’s Facility Inventory List (Table 

A-1 in PSI’s TVOP).  Similar to the existing paint halls, the third paint hall will be equipped with 

an air ventilation system.  Paint filters will be positioned within the ventilation system in order to 

capture coating overspray, in the form of particulate matter (PM) emissions, before discharge to 

the outdoor atmosphere.  PSI will continue to use airless spray guns or an equivalent application 

method, with a minimum transfer efficiency of 70%, as required in Section D(2)(d)(7)(i) of PSI’s 

TVOP, which represent the Best Available Technology (BAT) for ship coating.  In addition, PSI 
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will continue to comply with the coating operating practices required in Section D(2)(d)(7) of 

PSI’s TVOP.  This permit condition reads as follows: 

(7) The Permittee shall ensure that the following coating operating practices are in effect 

at all times: [AMS Plan Approval 99038 issued 6/24/99 and AMS Plan Approval No. 00153 

issued 12/12/00 originally to Prime Plate Industries and reissued 8/14/2006 to Aker 

Philadelphia Shipyard] 

(i) Airless spray guns or equivalent applications that meet the minimum of 70% 

transfer efficiency are used for coating process. 

(ii) All handling and transfer of VOC/VOHAP-containing materials to and from 

containers, tanks, vats, drums, and piping systems is conducted in a manner that 

minimizes spills. [40 CFR 63.783(b)(1)] 

(iii) All containers, tanks, vats, drums, and piping systems are free of cracks, holes, 

and other defects and remain closed unless materials are being added to or 

removed from them. [40 CFR 63.783(b)(2)] 

(iv) Institute a procedure which controls the distribution of VOC containing thinner 

and solvent within the facility. The provided thinner used in each batch of coatings 

shall not exceed the established maximum allowable thinner ratio calculated in 

accordance with 40 CFR 63.785(c)(2). 

(v) Paint line and spray guns must be cleaned in a closed system that is able to 

recirculate and collect spent solvent during the cleaning process for proper 

disposal; and 

  

(vi) Waste paint, spent solvent, solvent contaminated rag or materials, and sludge 

from gun cleaners must be stored in gasket sealed containers until properly 

disposed. 

The third paint hall will be equipped with three dust collectors for the control of PM emissions 

when abrasive blasting operations occur in the paint hall.  PSI is proposing to designate these dust 

collectors as abrasive blasting recovery dust collector #3 and dust collectors #9 & #10 with 

proposed Source IDs CD-PS-14, CD-PS-15, and CD-PS-16, respectively.  These dust collectors 

will become part of existing Source Group 04 – Blasting Operations and Control Devices.  A 

summary of these dust collectors is provided in Table 2-2. 

. 
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Table 2-2 
Proposed Dust Collectors for Third Paint Hall 

Proposed 

Source ID 
Proposed Designation Unit Information 

CD-PS-14 
Paint Shop Abrasive Blasting 

Recovery Dust Collector #3 

Torit Downflo or equivalent, 300 

cubic meters per minute (m3/min) 

CD-PS-15 Paint Shop Dust Collector #9 
Torit Downflo or equivalent, 

4,000 m3/min 

CD-PS-16 Paint Shop Dust Collector #10 
Torit Downflo or equivalent, 

4,000 m3/min 
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3. EMISSIONS INVENTORY AND NEW SOURCE REVIEW 
APPLICABILITY 

The Federal NSR program is comprised of two distinct permitting programs: PSD and NNSR.  For 

an existing major source, like PSI, a proposed project requires an evaluation under these permitting 

programs to determine if it is considered a major modification.  A major modification is defined 

under the Federal PSD regulations at 40 CFR §52.21(b)(2) as: 

“…any physical change in or change in the method of operation of a major stationary 

source that would result in: a significant emissions increase of a regulated NSR pollutant; 

and a significant net emissions increase of that pollutant from the major stationary 

source.” 

The Federal and Pennsylvania NNSR rules define major modification similarly.  This section 

presents the steps to determine if a major modification has occurred under PSD or NNSR and the 

results of those determinations with regard to PSI’s proposed project.   

Philadelphia County is a nonattainment area for ozone for permitting purposes, with a major source 

threshold for VOC of 25 tons per year.  Philadelphia County is in attainment or not classifiable for 

all other regulated NSR pollutants.   

PSI is a major source for VOC.  The Facility is not a major source of any other regulated NSR 

pollutant.  In particular, the Facility is not major for any PSD pollutant and is not proposing an 

emissions increase that would be considered a major source for any PSD pollutant.  Therefore, no 

detailed PSD permitting applicability analysis was necessary. 

3.1  SOURCES ADDRESSED IN NSR APPLICABILITY ANALYSIS 

An NSR permitting applicability analysis first involves defining the project that is being permitted.  

This includes identifying any new emissions unit(s), any modified existing emissions unit(s), and 

any existing emissions unit(s) that are affected by the project, but are not modified (affected units).  

New, modified, and affected emissions units are shown in Table 2-1. 
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For the purposes of this NSR applicability analysis, PSI evaluated the coating operations from the 

Paint Shops (Source ID P-29) and the coating operations from the Dry Dock (Source ID P-31) as 

a single aggregated source for several reasons.  PSI manages the coating operations under these 

Source IDs as a single coating operation.  The same coatings are used throughout the Main 

Shipyard and the split of coating done in the Paint Shops and the Dry Dock can vary over time 

depending on various factors, including but not limited to, the configuration of each ship and the 

result of finished coating quality and thickness.  The TVOP already recognizes these two Source 

IDs as a single source in that the TVOP contains a single VOC limit that applies to the Main 

Shipyard, inclusive of the coating operations at the Paint Shops and Dry Dock in aggregate.  This 

single permit emissions limit recognizes the integral nature of these coating operations and 

provides PSI with necessary operational flexibility to operate all ship coating without restriction 

within these emissions units.  Therefore, PSI has evaluated existing Source IDs P-29 and P-31, 

including the proposed third paint hall, as a single, modified emissions unit for NSR permitting 

purposes.  This NSR applicability analysis approach is consistent with previous permitting actions.   

When using the “actual-to-projected actual” NNSR applicability test, which is described further in 

Section 3.3, post-project actual emissions must be tracked for up to 10 years.  As discussed 

previously in this application, the only practical manner for tracking such emissions is to treat the 

Paint Shop with the third paint hall and the Dry Dock as a single source for NSR permitting with 

a single emissions limit.  One of the primary requirements of NSR permitting is the ability to define 

“projected actual emissions” (PAE) and then track actual annual emissions in a manner that is 

practically enforceable.  Tracking VOC emissions for the Paint Shop and Dry Dock operations in 

aggregate is the only practical means of accomplishing this NSR requirement. 

U.S. Environmental Protection Agency (U.S. EPA) Region 3 has approved the approach of 

grouping multiple emissions units as a “single source” for the purposes of NSR permitting at other 

Pennsylvania facilities performing NSR permitting applicability analyses.  For example, a 

manufacturing facility in northeastern Pennsylvania had proposed a project that was going to affect 

the steam generated by three boilers that had been permitted as three separate emissions units.  

Because the proposed project was going to introduce steam into a common steam header that all 
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three boilers shared, the applicant approached both Pennsylvania Department of Environmental 

Protection (PADEP) and U.S. EPA Region 3 to address the three boilers as a “single emission 

unit” for NSR permitting.  The three boilers shared the same stack and the same fuel supply and 

were dispatched based on steam demand and unit availability, and not with regard as to which 

boiler was being used.  Additionally, it was not possible to project future actual emissions from a 

specific boiler as they were used interchangeably.  This permitting concept was specifically 

reviewed and approved by PADEP and U.S. EPA Region 3 prior to submittal of the formal NSR 

permit application.  The grouping of the Paint Shop and Dry Dock coating operations is directly 

analogous to this NSR permitting applicability analysis.   

This concept of combining air emissions sources to be treated as a single source for NSR permitting 

has also been used in other permits in Pennsylvania.  The only additional permit condition that 

U.S. EPA Region 3 typically requests is a statement that as a “single source,” if any one of these 

emissions units are modified, then they must all be evaluated for NSR permitting applicability as 

a single source being modified.  PSI is not only agreeable to that additional permit condition, but 

does not see any other way of assessing NSR permitting applicability for the Main Shipyard’s 

coating operations except as a “single source.” 

3.2 PSD APPLICABILITY EVALUATION 

Under the Federal PSD rules (40 CFR §52.21), the major source emissions threshold is the 

potential-to-emit (PTE) 250 tons per year of a regulated PSD pollutant unless the source category 

is one of the 28 listed source types included in the rules, in which case the major threshold is the 

PTE 100 tons per year.  The Facility does not fall within one of the 28 listed source categories and 

is, therefore, subject to the higher PSD applicability thresholds.  PSI is not an existing major source 

of emissions for any attainment pollutant.  To trigger PSD, the project, by itself, would have to 

result in an increase of an attainment pollutant above 250 tons per year.  This project does not 

involve such an increase for any attainment pollutant.  Since the Facility is not major for any PSD 

pollutant, and the emissions increase of attainment pollutants are less than 250 tons per year, no 

detailed PSD permitting applicability analysis was necessary. 
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3.3 NNSR APPLICABILITY DETERMINATION AND VOC EMISSIONS LIMIT 
INCREASE FOR MAIN SHIPYARD 

The actual-to-projected actual applicability test defined in 25 Pa. Code §127.203a was used to 

evaluate VOC emissions from this project.  For existing emissions units, this test requires 

determination of the PAE, calculation of the “baseline actual emissions” (BAE), and calculation 

of the emissions that “could have been accommodated during the consecutive 24-month period 

used to establish the baseline actual emissions…”  These three figures are used to perform the 

actual-to-projected actual applicability test. 

Tables B-1 in Appendix B shows the rolling 24-month averages for the last five years.2  PSI then  

selected the November 2014 through October 2016 as the most representative 24-month baseline 

period and selected that period as the basis for BAE.     

PAE is defined in 25 Pa. Code §127.203a(a)(5): 

the maximum annual rate, in tons per year, at which an existing emissions unit is projected 

to emit a regulated NSR pollutant in any one of the 5 years (12-month period) following 

the date the unit resumes regular operation after the project, or in any one of the 10 years 

following that date, if the project involves increasing the emissions unit's design capacity 

or its potential to emit of that regulated NSR pollutant and full utilization of the unit would 

result in a significant emissions increase or a significant net emissions increase at the 

major stationary source.   

Further, 25 Pa. Code §127.203a(a)(5) states that in determining PAE the owner or operator should 

consider all relevant information, including…historical operational data…the company’s 

expected business activity and the company’s highest projections of business activity.  

Additionally, the owner or operator shall exclude, in calculating any increase in emissions that 

results from the particular project, that portion of the unit's emissions following completion of the 

                                                 

2 When determining the baseline period, PSI excluded those months when VOC emissions exceeded the Main 

Shipyard rolling 12-month permit limits (i.e., November 2016 to the present).   
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project that existing units could have accommodated during the consecutive 24-month period used 

to establish the baseline actual emissions.  

PSI calculated the project emissions as found in the following tables in Appendix B3: 

• Table B-2:  Projected VOC Emissions from Coating Operations at Main Shipyard. 

 

• Table B-3:  Projected PM/PM10/PM2.5 Emissions from Coating Operations at Main 

Shipyard. 

 

• Table B-4:  Projected VOC and PM/PM10/PM2.5 Emissions from Building 763 Coating 

Operations. 

 

• Table B-5:  Projected PM/PM10/PM2.5 Emissions from Blasting Operations (Main Shipyard 

and Building 763). 

 

• Table B-6:  Projected PM/PM10/PM2.5 Emissions from Welding Operations (Main Shipyard 

and Building 763).  

 

• Table B-7:  Potential-to-Emit (PTE) from Third Paint Hall Heaters.  (The emissions from 

the small paint hall heaters for the third paint hall were calculated based on PTE since these 

sources are new.) 

Next, PSI calculated the “could have accommodated” (CHA) VOC emissions for the project.  For 

clarity, PSI first demonstrated the summary of BAE emissions in Table B-8 of Appendix B, as the 

BAE emissions are utilized in the final NSR analysis to determine whether the project results in a 

significant emissions increase.  To determine CHA VOC emissions, which can be found in Table 

B-9 of Appendix B, PSI annualized the maximum single month of VOC emissions that occurred 

during the baseline period.  Since the CHA emissions were higher than the permitted emissions, 

the CHA emissions were adjusted downward to the current facility-wide VOC limit of 154.0 tons 

per year.  Building 763 is not shown in Table B-9 because the VOC emissions from Building 763 

are not included in the 154.0 tons per year VOC emissions limit for the sources at the Main Facility.  

                                                 

3 Although an NNSR applicability analysis is only required for VOC, PSI also calculated projected actual emissions 

of PM/PM10/PM2.5 for informational purposes.   
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Building 763 has a stand-alone VOC limit of 5.0 tons per rolling 12-month period, and PSI is not 

proposing to change this limit as part of this project. 

In Table B-10 of Appendix B, PSI shows the combined PAE and PTE for the Main Shipyard and 

Building 763.  This table shows that the project will not cause PSI to become major for any other 

NSR pollutant.  Therefore, the NNSR applicability is only required for VOC.  Table B-10 also 

shows the basis for PSI’s proposed increase to the current Main Shipyard VOC limit of 154.0 

tons per 12-month rolling period to 174.9 tons per 12-month rolling period.  PSI proposes to 

maintain the existing Main Shipyard-wide limits of 89.0 tons per 12-month rolling period for 

PM10, 0.2 tons per 12-month rolling period for SO2, 24.5 tons per 12-month rolling period 

for NOX, and 11.0 tons per 12-month rolling period for CO.   

Table B-11 of Appendix B shows that the projected VOC emissions increase (PAE-BAE) is 51.84 

tons per year.  After excluding the CHA emissions of 27.76 tons per year as required by 25 Pa. 

Code §127.203a(a)(5), Table B-11 shows the total project related emissions increase for the 

purposes of NNSR applicability is 24.07 tons per year.  Therefore, the proposed project does not 

result in a major modification for VOC because the VOC emissions increase is below the major 

modification threshold of 25 tons per year.     

In accordance with 25 Pa. Code §127.203a(a)(2), Table B-12 of Appendix B demonstrates that the 

VOC increases and decreases that have occurred within 10 years are “de minimis.”  Therefore, 

emission reduction credits (ERCs) are not required for the project.   

3.4 HAP EMISSIONS LIMIT INCREASE FOR MAIN SHIPYARD 

As part of this project, and as shown in Table B-13 in Appendix B, PSI is requesting an increase 

in the HAP emissions limit at the Main Shipyard to 121.0 tons per year.  The requested increase is 

due to several factors including, but not limited to, accommodating existing production rates, as 

well as the potential increased throughput of the Main Facility after the third paint hall is added.  

In addition, the coatings PSI uses contain VOC, and a portion of the VOC is also a HAP (VOHAP).  

The original PAA for the Main Shipyard, which was prepared prior to the construction and 

commencement of operation of the Facility in the 1990’s, assumed a ratio of VOHAP-to-VOC that 
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was not sufficiently conservative.  Also, PSI is now subject to the Performance Standard for 

Protective Coating (PSPC) adopted by the International Maritime Organization (IMO), which is a 

mandatory standard that applies to dedicated seawater ballast tanks on all types of ships of not less 

than 500 gross tonnage, double-side skin spaces arranged in bulk carriers of 150 meters or greater 

in length, and crude oil tanks of oil tankers of not less than 5,000 metric tons.  PSI is legally 

obligated to implement the requirements of the IMO PSPC during new construction.  The PSPC 

is an environmental protection standard that reduces the possibility of catastrophic environmental 

incidents at sea through, among other things, enhancing corrosion protection.  PSPC-compliant 

coatings typically contain a higher ratio of VOHAP-to-VOC.  PSI must use coatings that not only 

are certified as meeting the PSPC standard, but that also meet VOHAP coating content limits under 

40 CFR Part 63, Subpart II – National Emission Standards for Shipbuilding and Ship Repair 

(Surface Coating), as well as certain more stringent VOHAP limits established as Lowest 

Achievable Emissions Rate (LAER) for PSI through earlier permitting actions.  The end result is 

that this revised PAA requests a HAP limit that correctly correlates to the VOHAP-to-VOC ratio 

of the coatings that are (and will be) used at the Main Shipyard.   

Table 3-1 provides a summary of the existing emissions limits and the proposed 12-month rolling 

emissions limits that would apply on a “facility-wide” basis for the Main Shipyard.  PSI is 

requesting changes to only the VOC and HAP emissions limits as described earlier in this Section. 

Table 3-1 
Existing and Proposed Main Shipyard-Wide Emissions Limits 

Pollutant 
Existing Emissions Limit (a) Proposed Emissions Limit 

(tons per 12-month rolling period) 

VOC 154.0 174.9 

HAP 72.1 121.0 

SO2 0.2 0.2 

NOX 24.5 24.5 

PM10 89.0 89.0 

CO 11.0 11.0 

(a) Existing emissions limits are from TVOP No. V07-005, except for the HAP limit, which is from Plan Approval No. 14218. 
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4. REGULATORY ANALYSIS 

PSI has reviewed the Federal and Commonwealth of Pennsylvania air quality regulations to 

determine which regulations potentially apply to the proposed project.  This section summarizes 

potentially applicable air quality requirements other than the NSR requirements that have already 

been addressed in Section 3.   

4.1 FEDERAL REGULATIONS 

For the purpose of this PAA, potentially applicable Federal regulations include: 

• Standards of Performance for New Stationary Sources 

• National Emission Standards for Hazardous Air Pollutants (NESHAP) 

A discussion of each specific Federal requirement is provided in the following subsections. 

4.1.1 Standards of Performance for New Stationary Sources 

The U.S. EPA has promulgated standards of performance for new, modified, or reconstructed 

sources [i.e., New Source Performance Standards (NSPS)] of air pollution at 40 CFR Part 60.  This 

project is not subject to any NSPS codified in 40 CFR Part 60. 

4.1.2 National Emission Standards for Hazardous Air Pollutants 

U.S. EPA has promulgated NESHAPs at 40 CFR Parts 61 and 63.  NESHAPs promulgated prior 

to the Clean Air Act Amendments (CAAA) of 1990, found in 40 CFR Part 61, apply to specific 

compounds emitted from specific processes.  There are no standards in 40 CFR Part 61 that are 

applicable to this project. 

Pursuant to the CAAA of 1990, process-specific NESHAPs are promulgated in 40 CFR Part 63.  

NESHAP rules promulgated under 40 CFR Part 63, commonly referred to as Maximum 

Achievable Control Technology (MACT) standards, apply to source categories that are considered 

area or major sources of HAP.  PSI is a major source of HAP emissions. 
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4.1.2.1 40 CFR Part 63, Subpart II 

PSI is subject to 40 CFR Part 63, Subpart II – National Emission Standards for Shipbuilding and 

Ship Repair (Surface Coating).  PSI does not add thinning solvent to coatings, and therefore, must 

comply with the requirements of 40 CFR §63.785(c)(1) by complying with the applicable VOHAP 

limits in Table 2 of Subpart II (see Table 4-1 below).  PSI is already subject to these 

requirements and will continue to comply with the requirements of this NESHAP.  This 

project does not change applicability, compliance procedures, or any other applicable requirements 

of the rule. 

PSI’s TVOP specifies, for certain coating categories, VOHAP limits that are more stringent than 

the limits in 40 CFR Part 63, Subpart II.  These more stringent limits were established as part of 

the LAER requirements when the Facility was initially permitted.  PSI will continue to comply 

with the VOC/VOHAP limits established in Section D(1)(d)(3) of the existing TVOP for each 

coating category.  The VOC/VOHAP limits are shown in Table 4-1. 

Table 4-1 
PSI TVOP and NESHAP VOC/VOHAP Limits (grams/liter) 

Category Current TVOP 40 CFR Part 63 Subpart II 

General Purpose 340 340 

Air Flask 340 340 

Antenna 340 530 

Antifoulant 400 400 

Heat Resistant 420 420 

Extreme High Gloss 420 -- 

High Gloss 340 420 

High Temperature 500 500 

Inorganic Zinc High Build 340 340 

Military Exterior 340 340 

Mist 610 610 

Navigational Aids 340 550 

Nonskid 340 340 

Nuclear 420 420 

Organic Zinc 340 360 

Pretreatment Wash Primer 420 780 

Repair and Maint. of Thermoplastics 340 550 
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Table 4-1 
PSI TVOP and NESHAP VOC/VOHAP Limits (grams/liter) 

Category Current TVOP 40 CFR Part 63 Subpart II 

Rubber Camouflage 340 340 

Sealant for Thermal Aluminum 610 610 

Special Marking 420 490 

Specialty Interior 340 340 

Tack Coat 610 610 

Under Sea Weapons Systems 340 340 

Weld-Through Precon Primer 650 650 

4.2 COMMONWEALTH OF PENNSYLVANIA REGULATIONS 

The proposed project is potentially subject to the following Commonwealth of Pennsylvania air 

quality regulations which are codified in Title 25 – Environmental Protection of the Pennsylvania 

Code: 

• Chapter 122 – National Standards of Performance for New Stationary Sources 

• Chapter 123 – Standards for Contaminants 

• Chapter 127 – Construction, Modification, Reactivation, and Operation of Sources 

• Chapter 129 – Standards for Sources 

A discussion of each specific state requirement is provided in the following subsections.  

4.2.1  Chapter 122 – National Standards of Performance for New Stationary 
Sources 

The Federal NSPS are adopted in their entirety by reference at 25 Pa. Code §122.3 and are 

discussed in Section 4.1.1. 

4.2.2 Chapter 123 – Standards for Contaminants 

The Facility is currently subject to, and will remain subject to, specific sections of 25 Pa. Code 

§123, as currently listed in the Facility’s TVOP.  This project does not impact the Facility’s 

applicability to these sections. 
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4.2.2.1 Fugitive Emissions 

PSI will continue to be subject to the fugitive emissions limitations of 25 Pa. Code §123.1 and 

§123.2, as currently required in Section C of the current TVOP.   

4.2.2.2 Particulate Emissions 

PSI will continue to be subject to a particulate emissions limit of 0.04 grains per dry standard cubic 

foot, as required in 25 Pa Code §123.13. 

4.2.2.3 Odor Emissions 

PSI will continue to be subject to the odor emissions limitations of 25 Pa. Code §123.31, as 

currently required in Section C of the current TVOP.   

4.2.2.4 Visible Emissions Limitations 

PSI will continue to be subject to the visible emissions limitations of 25 Pa. Code §123.41, 

§123.42, and §123.43, as currently required in Section C of the current TVOP. 

4.2.3 Chapter 127, Subchapter D – Prevention of Significant Deterioration of Air 
Quality 

Pennsylvania incorporates the Federal PSD regulations by reference at 25 Pa. Code §127.83.  

Because the Facility is not a major source for any attainment pollutant, and because the project 

will not result in an emissions increase of more than 250 tons per year for any attainment pollutant 

when considered alone, the PSD regulations do not apply.   

4.2.4 Chapter 127, Subchapter E – Nonattainment New Source Review 

25 Pa. Code §127.203(b) contains specific NNSR provisions that apply to five counties in 

Pennsylvania including Philadelphia County, where the Facility is located.  Under 25 Pa. Code 

§127.203(b), the project, when aggregated with the other increases in net emissions occurring over 

a consecutive 5 calendar-year period, does not result in a significant emissions increase of a 

nonattainment pollutant.  Therefore, the project is not a major modification under NNSR 
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permitting.  As required in 25 Pa. Code §127.203(b), PSI also aggregated the 10-year 

contemporaneous emissions increases and decreases of VOC.  This aggregation results in a total 

net “de minimis” emissions increase below the 25 tons per year of VOC significance level, as 

shown in Table B-12 of Appendix B.  Thus, no VOC ERCs are necessary to proceed with this 

project.   

4.2.5 Chapter 127, Subchapter G – Title V Operating Permits 

A TVOP is required for facilities that are subject to Title V operating permitting requirements at 

25 Pa. Code Chapter 127, Subchapter G.  Title V permitting applies to major stationary sources of 

air pollutants, as defined at 25 Pa. Code §121.1.  PSI is a major VOC-emitting and major HAP-

emitting Facility; therefore, PSI is required to operate under a TVOP.   

4.2.6 Chapter 127, Subchapter I – Plan Approval and Operating Permit Fees 

25 Pa. Code §127.702 specifies the fee required to submit a PAA for facilities.  Sources subject to 

NESHAP are required to submit an application fee of $1,700.  A check for $1,700 payable to the 

“City of Philadelphia” was provided to AMS when the original PAA was submitted to AMS in 

February 2017. 

4.2.7 Chapter 129 – Sources of VOCs 

PSI is subject to the surface coating limits of 25 Pa. Code §129.52a and TVOP Condition 

D(1)(d)(2).  Specifically, PSI’s coatings are air-dried, and are limited to 800 grams of VOC per 

liter of coating solids, as outlined in Table I of 25 Pa. Code §129.52a for miscellaneous metal parts 

and products.  As shown in Table B-14 of Appendix B, the coatings comply with this limit.  

4.2.8 Environmental Justice Public Participation Policy 

PADEP’s Environmental Justice Public Participation Policy, Document Number 012-0501-002 

effective April 24, 2004 (EJ Policy), defines environmental justice as the fair treatment and 

meaningful involvement of all people with respect to the identification of environmental issues, 
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and the development, implementation, and enforcement of environmental policies, regulations, 

and laws.  As outlined in the EJ Policy, “Trigger Permits” are for those PADEP-regulated activities 

that may lead to significant public concern due to potential impacts on human health and the 

environment.  Specifically, a trigger air permit is a permit for a new major source of criteria 

pollutants, or a major modification at a major facility.  PSI is an existing source, and the project is 

not a major modification.  Therefore, this revised PAA does not meet the criteria of a trigger 

permit4.   

4.2.9 Best Available Technology 

25 Pa. Code §127.12(a)(5) requires that: “the emissions from a new source will be the minimum 

attainable through the use of the best available technology.”     

4.2.9.1 VOC/VOHAP 

PSI has evaluated BAT for VOC/VOHAP emissions from the painting operations by reviewing 

the following: 

• U.S. EPA’s Control Technique Guidelines (CTG) for Shipbuilding and Ship Repair 

Operations, 

• U.S. EPA’s Reasonably Available Control Technology (RACT) / Best Available Control 

Technology (BACT) / LAER Clearinghouse (RBLC), 

• South Coast Air Quality Management District (SCAQMD) Rule 1106, and 

• Current limits in the TVOP, as established as LAER at the time of original permitting of 

PSI. 

After a review of U.S. EPA’s RBLC database, it was determined that it would be technically 

feasible to use a regenerative thermal oxidizer (RTO) to control VOC and HAP emissions from 

the proposed third paint hall.  PSI conducted economic analyses of an RTO for both VOC and 

                                                 

4  Even if this was a trigger permit under the EJ Policy, please note that there are no residences within a 0.5 mile radius 

of the Facility’s property boundaries.  As such, under the EJ Policy, there is no area of concern and the policy would 

therefore not apply even to an application for a trigger permit. 
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HAP emissions control.  PSI has included the economic analyses for the RTO in Appendix C, 

following the procedures and guidelines identified in the U.S. EPA Office of Air Quality Planning 

and Standards (OAQPS) Control Cost Manual (6th Edition).  The results of these analyses 

demonstrate that the use of an RTO is not economically feasible for this project to control VOC or 

HAP emissions.  While installation of an RTO would reduce VOC and HAP emissions, there 

would be a meaningful increase in the emissions of other air contaminants as a result of the high 

rate of auxiliary fuel use by an RTO, including 9.3 tons per year of NOx, 5.6 tons per year of CO 

and 8,000 tons per year of carbon dioxide (CO2) emissions, which is the primary greenhouse gas.   

Table 4-2 below demonstrates that the current VOC/VOHAP limits in the TVOP Section 

D(1)(d)(3) are equal to, or lower than, the limits established in the Shipbuilding NESHAP, 

SCAQMD Rule 1106, and U.S. EPA’s Shipbuilding CTG.  Therefore, continued compliance with 

the VOC/VOHAP limits specified in Section D(1)(d)(3) of PSI’s TVOP constitutes BAT for 

VOC/VOHAP. 

Table 4-2 
Comparison of VOC/VOHAP Limits (grams/liter) 

Category 
Current 

TVOP 
SCAQMD  

40 CFR Part 

63, Subpart II 

Shipbuilding 

CTG 

General Purpose 340 340 340 340 

Air Flask 340 -- 340 340 

Antenna 340 530 530 530 

Antifoulant 400 400 400 400 

Heat Resistant 420 420 420 420 

Extreme High Gloss 420 490 -- -- 

High Gloss 340 340 420 420 

High Temperature 500 500 500 500 

Inorganic Zinc High Build 340 650 340 340 

Military Exterior 340 NA 340 340 

Mist 610 NA 610 610 

Navigational Aids 340 340 550 550 

Nonskid 340 NA 340 340 

Nuclear 420 NA 420 420 

Organic Zinc 340 NA 360 360 

Pretreatment Wash Primer 420 780 780 780 
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Table 4-2 
Comparison of VOC/VOHAP Limits (grams/liter) 

Category 
Current 

TVOP 
SCAQMD  

40 CFR Part 

63, Subpart II 

Shipbuilding 

CTG 

Repair and Maint. of 

Thermoplastics 
340 550 550 550 

Rubber Camouflage 340 NA 340 340 

Sealant for Thermal 

Aluminum 
610 610 610 610 

Special Marking 420 490 490 490 

Specialty Interior 340 NA 340 340 

Tack Coat 610 610 610 610 

Under Sea Weapons 

Systems 
340 340 340 340 

Weld-Through Precon 

Primer 
650 NA 650 650 

 

All ships currently built at PSI are subject to the PSPC, adopted by the IMO.  As part of its on-

going operations and proposed modification of the Paint Shop (Source IDs P-29 and P-30), PSI 

has worked with coating suppliers to ensure availability of coatings with the lowest VOC and 

VOHAP content that meet the PSPC requirements.  By definition, only coatings that are certified 

to the PSPC standards are “available” under Pennsylvania’s BAT requirements.   

PSI also evaluated BAT for the Building 763 coating operations since there is a VOC emissions 

increase shown after evaluating BAE, PAE and CHA emissions from Building 763.  Under the 

current TVOP and Plan Approval No. 14218, PSI is already required to operate a catalytic oxidizer 

to control the VOC emissions from the painting operations in Building 763.  The use of the 

catalytic oxidizer qualifies as BAT for this type of air emissions unit. 

4.2.9.2 Particulate Matter 

PSI has evaluated BAT for PM in the coating operations and has determined that the following 

will constitute BAT: 

• Minimize PM overspray emissions through the use of airless spray guns or equivalent 

coating application equipment (pollution prevention). 
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• Operate a dry filtration system for coating overspray PM emissions control (capture and 

control). 

PSI has also evaluated BAT for PM in the blasting operations.  PSI will install three dust collectors 

that use high efficiency filters (i.e., > 99% efficiency) to control emissions from the blasting 

operations.  The use of high efficiency filters for the control of PM emissions from blasting 

represents BAT.   
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5. PROPOSED PLAN APPROVAL EMISSIONS LIMITS 

PSI is proposing the permit language shown in this section for inclusion in the resulting plan 

approval for this project.  

Section D, Source Specific Requirements, Condition No. 1(a)(2)(vi) of TVOP No. V07-005. 

Current Language: 

Volatile Organic Compounds (VOCs) shall not exceed 154.0 tons per rolling 12-month 

period. 

Proposed Language: 

Volatile Organic Compounds (VOCs) shall not exceed 174.9 tons per rolling 12-month 

period. 

Justification: 

The basis for this request is to provide a VOC limit that is commensurate with the painting 

capacity from the proposed modification to the Paint Shop. 

Section D, Source Specific Requirements, Condition No. 5(b) of Plan Approval No. 14218 

Current Language: 

Hazardous Air Pollutants (HAPs) shall not exceed 72.1 tons per rolling 12-month period. 

Proposed Language: 

Hazardous Air Pollutants (HAPs) shall not exceed 121.0 tons per rolling 12-month period. 

Justification: 

The primary basis for this request is to provide a HAP limit that is commensurate with the 

VOHAP-to-VOC ratio in the NESHAP compliant paints. 
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Paint Shop - Third Paint Hall
Coating and Abrasive Blasting

Operations
Not Applicable (N/A) N/A N/A Ships and Ship Components See Appendix B Tables 20 6,860 25 25 25 25

N/A Natural Gas Heater 1* N/A 3.97 MMBtu N/A N/A 1,020 Btu/scf 8,694 MMBtu 6 2,190 25 25 25 25

N/A N/A 3.97 MMBtu N/A N/A 1,020 Btu/scf 8,694 MMBtu 6 2,190 25 25 25 25Natural Gas Heater 2*

* Third paint hall will have two natural gas, direct-fired space heaters that are exempt from plan approval requirements under 25 Pa. Code 127.14(a)(5).  Data provided here for informational 
purposes.  
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PSI is proposing to modify the existing Paint Shop by adding a third paint hall. This will allow
PSI to curtail certain outdoor abrasive blasting and painting operations and move them indoors
instead. The third paint hall will be a large enclosure in which coating and abrasive blasting of
large blocks of the ship being constructed will occur.

Similar to the existing paint halls, the third paint hall will be equipped with three dust collectors
that will operate when abrasive blasting occurs, and will be equipped with paint filters that will
operate when coating operations occur. Abrasive blasting and coating cannot occur at the
same time because of the potential for contaminants collecting on the wet coating. The third
paint hall will also be equipped with two small natural gas, direct-fired heaters to heat the paint
hall to ensure the appropriate temperature for the coatings to dry when needed.

Please refer to Section 2 - Project Description of narrative for additional details.

PSI will use existing monitoring and recordkeeping procedures to demonstrate compliance with applicable requirements. Current
procedures include the following: PSI monitors orders and receipt of coating materials and specifies to suppliers what VOC and VOHAP
limits the coatings must meet. PSI records the amount of coating used on a daily basis, as well as the amount of coating that must be
scrapped and goes off-site as waste. PSI also records the daily usages of new thinner used.

For the purposes of VOC and HAP emissions, PSI assumes 100% loss of air contaminants from the net coating used (i.e., total coating -
waste coating = net coating). PSI will calculate particulate losses in a manner consistent with the calculations for the existing paint halls
where PSI takes the coating usage and applies the following factors as needed: coating solids content, transfer efficiency, particle settling
efficiency and paint filer control efficiency (for Paint Shop only).

Thinner emissions are based on how much purchased thinners are sent off-site as waste and how much is recycled on site. Please note
that PSI internally refers to the cleaning solvents used on site as "thinners"; however, no thinner is ever added to any coatings at PSI. The
amount of thinner recycled versus sent off-site as waste is based on PSI records on how much thinner is used in the Dry Dock areas
where the thinner is sent off site as waste versus the Paint Shop and related areas where all thinners are recycled. For the thinners that
are recycled, PSI assumes 100% loss of air contaminants. For the non-recycled thinner, PSI assumes that 10% of that thinner is emitted
while the remaining 90% is sent off site as waste. The estimate of how much non-recycled thinner is emitted versus being sent off site as
waste is based on PSI tests of how much thinner is recovered after a cleaning cycle is performed.

PSI updates emissions on a monthly basis and compares the 12-month rolling emissions totals against the permit limits.

As described under Item 6, PSI is proposing to modify the existing Paint Shop to add a
third paint hall to accommodate additional indoor coating and abrasive blasting operations.
Refer to Section 2 - Project Description of the narrative for additional details.

See Appendix B Tables.
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See Appendix B Tables

N/A Paint Shop N/A Airless spray or equiv. >70% N/A Steel N/A N/A Varies Varies Varies 25 25 25 25

See Figure 1-2
See Appendix B, Table B-15 
See Appendix B, Table B-14

N/A N/A N/A N/A

N/A N/A N/A N/A N/A N/A
N/A N/A
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The existing Paint Shop will be modified to include a third paint hall. Coating will be applied using
airless spray guns or equivalent. Refer to Section 2 - Project Description of narrative.

See Appendix B, Table B-10.

The type and method of disposal of waste generated will not change as a result of this project.
Coating waste is collected and sent off-site for disposal. Thinner is either recycled and reused on site
or collected and sent off site for disposal. The coating and thinner wastes are sent to a waste broker
in accordance with applicable waste regulations who blends them into a fuel for use by a third party.

The method of handling of waste generated will not change as a result of this project. Coating waste
and thinner waste are collected in containers that are kept closed when not in use.

No additional information is attached.
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Paint Shop Abrasive Blasting Recovery Dust Collector #3

approx. 10,600 60-80 14 N/AV N/AV N/AV

50

10

1,300

2.5 ft ✔

See attached vendor specifications (Attachment 1).

0.5 gr/DSCF N/AV N/AV

✔

✔

This dust collector only operates during abrasive blasting operations.

0.0025 gr/dscf
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Paint Shop - Abrasive Blasting Dust Collectors #9 & #10

approx. 141,300 (each) 60-80 14 N/AV N/AV N/AV

23

10

1,300

7.2 ft each ✔

See attached vendor specifications (Attachment 2).

0.3 gr/DSCF N/AV N/AV

✔

✔

0.0015 gr/dscf (based on a control efficiency of 99.5% or greater, as provided by the vendor)

These dust collectors only operate during abrasive blasting operations.
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VOC lb/hr based on requested limit of 174.9 tons per year and 

Paint Shop Filter

approx. 137,800 60-80 14 N/AV N/AV N/AV

16.4

10

1,300

7.2 ft ✔

N/AV

0.09 gr/dscf N/AV N/AV

N/AV N/AV VOC N/AV 39.93
N/AV N/AV N/AV N/AV N/AV
N/AV N/AV N/AV N/AV N/AV

✔

✔

9.0E-4 gr/dscf (based on a control efficiency of 99%, as provided by the vendor)

N/AV N/AV VOC N/AV 39.93
N/AV N/AV N/AV N/AV N/AV
N/AV N/AV N/AV N/AV N/AV

This control only operates during coating operations.
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Paint Shop Abrasive Blasting Recovery Dust Collector #3

Torit
DFE 4-24 Downflo Evolution or equivalent

✔

1.8
✔

Cellulose/Nanofiber

3.362

0.01

22.87

0 - 300 mm approx. 10,600 60-80

approx. 10,600 0.5 gr/DSCF 0.0025 gr/DSCF 99.5

1 24 ✔

26 in. 13.74 in. N/A

✔

✔

35 sec

90 - 100

Jet Pulse Air
No

No 180 70

159



•
•
•

Paint Shop Abrasive Blasting Recovery Dust Collector #3

$22,000
$45,100 (estimated using U.S. EPA Air Pollution Control Cost Manual (6th edition))

$11,600 (estimated using U.S. EPA Air Pollution Control Cost Manual (6th edition))

$120,000

PSI intends to expand the existing Paint Shop by constructing a third paint hall (two existing paint halls expanded
to three paint halls). The new Paint Shop abrasive blasting recovery dust collector will control particulate
emissions when abrasive blasting takes place. Refer to Section 2 - Project Description of narrative for more detail.

Accumulated dust on the bags is periodically removed by pulse jet cleaning and collects by gravity
into the hopper and is then discharged to the drum, which is covered.

No

N/AV

To be determined. PSI will develop a maintenance schedule based on manufacturer
recommendations.

See attached vendor specifications (Attachment 1).
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Paint Shop - Dust Collectors #9 & #10

Torit
DFE 5-40/DFE 5-60 Downflo Evolution or equivalent (each)

✔

N/AV

2.8
N/AV

✔

Cellulose/Nanofiber

3.362

0.01

22.87

0 - 300 mm approx. 141,300 (each) 60-80

approx. 141,300 (each) 0.3 gr/DSCF 0.0015 gr/DSCF 99.5

2 per dust collector 100 per dust collector ✔

26 in 13.74 in N/A

✔

✔

35 sec

90 - 100

Jet Pulse Air
No

No 180 70

1511



Paint Shop - Dust Collectors #9 & #10

$670,000 per unit
$1,375,600 per unit (estimated using U.S. EPA Air Pollution Control Cost Manual (6th edition))

$355,700 per unit (estimated using U.S. EPA Air Pollution Control Cost Manual (6th edition))

$150,000 (Vendor Estimate)

PSI intends to expand the existing Paint Shop by constructing a third paint hall (two existing paint halls expanded
to three paint halls). The new Paint Shop abrasive blasting dust collectors will control particulate emissions when
abrasive blasting takes place. Refer to Section 2 - Project Description of narrative for more detail.

Accumulated dust on the bags is periodically removed by pulse jet cleaning and collects by gravity
into the hopper and is then discharged to the drum, which is covered.

No

See attached vendor specifications (Attachment 3).

To be determined. PSI will develop a maintenance schedule based on manufacturer
recommendations.

See attached vendor specifications (Attachment 2).
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Paint Shop Filter

Tenkay or equivalent Air Pre Filter (Roll Type) HemiPleat or equivalent

approx. 137,800 approx. 137,800 60-80

0.09 gr/dscf 9.0E-4 gr/dscf
99%

N/AV

The paint filter is a square, polyester air pre-filter designed to capture paint solids overspray. It will
operate within the paint hall ventilation system during coating operations.
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Paint Shop Filter

$91,000
N/AV
N/AV

$125,000

PSI intends to expand the existing Paint Shop by constructing a third paint hall (two existing paint
halls expanded to three paint halls). The paint filter contained in these forms will be utilized in the
ventilation system of the third paint hall.

Paint overspray is collected in the ventilation system and controlled using the paint filter. The filter
will be changed in accordance with manufacturer's specifications and disposed of in accordance with
federal, state and local regulations.

N/A

See attached vendor specifications (Attachment 3).

To be determined. PSI will develop a maintenance schedule based on manufacturer
recommendations.

See attached vendor specifications (Attachment 3).
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✔ Pressure Drop

To be determined

The Permittee shall reduce its emissions according to the approved curtailment plan, when the
Philadelphia Health Commissioner or his designee declares an air pollution episode.

Emissions offsets are not required - refer to Section 3 of the narrative.

Not applicable

See Appendix B - Emissions Inventory Tables.

Appendix A - Plan Approval Application Forms
Appendix B - Emissions Inventory Tables
Appendix C - Control Cost Analysis
Appendix D - Compliance Review Form
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ATTACHMENTS TO APPENDIX A: VENDOR SPECIFICATIONS 
ATTACHMENT 1: PAINT SHOP ABRASIVE BLASTING RECOVERY DUST COLLECTOR 

ATTACHMENT 2:  PAINT SHOP DUST COLLECTORS 
ATTACHMENT 3:  PAINT SHOP PAINTING FILTER 
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STATE-OF-THE-ART
TECHNOLOGY
The techniques we use to manufacture the media 
packs of our filter cartridges are unique and 
patented. Camfil APC® is the only company
to offer HemiPleat® technology.

An Introduction to HemiPleat

HemiPleat technology is, in short, the unique, 
patented method we use to create highly efficient 
pleated filter media that outlasts and outperforms 
competitive pleated media.

We use synthetic beads to hold the pleats of 
the cartridge open. Opening the pleats exposes 
more media to the air stream and creates a 
longer-lasting, higher-efficiency filter cartridge. Our 
techniques are not found in competitive cartridges, 
which are packed too tightly to properly utilize their 
media. Our pleating technology is a step above 
older pleating methods.

HemiPleat media lowers a filter’s pressure drop 
and facilitates a better release of dusts during 
pulse cleaning. Using less compressed air and 
lowering the energy demand of the fan motor
will save you money.

Technical Specifications 

• Efficiency
Up to 99.995% on particles 0.5 μm
or larger, by weight.

• Maximum Operating Temperature
160°F (71°C)

Features and Benefits

• Available for any dust collector

• 100% media usage

• Extended filter life

• High cleaning efficiency

• Saves your time, energy, and money

SAVING YOU MONEY

HEMIPLEAT® TECHNOLOGY

AIR POLLUTION CONTROL

PPPPPPPPPPPPPPPPPPPPPPPAAAAAAAAAAAAAAAAAAAAAAAATTTTTTTTTTTTTTTTTEEEEEEEEEEENNNNNNNNNNNNNNNNTTTTTTTTTTTTTTEEEEEEEEDDDDDD
PLEATING TECHNOLOGY,
OUR FILTERS OOOOOOOUUUUUUUTTTTLLASSTT

AND OOOOOOUUTTPPPEEERRRFFFOORRRMMMMMMMMMMM
OTHER FILTERS.
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PROVEN PERFORMANCE
INDEPENDENT TESTS CONFIRM THAT 
HEMIPLEAT® TECHNOLOGY WILL MAKE 
DUST COLLECTION UNITS WORK MORE 
EFFECTIVELY.

Testing

Our filter cartridges made with HemiPleat 
technology have been independently tested 
multiple times in the lab. Those tests show that 
HemiPleat technology greatly enhances pulse-jet 
cleaning.

Filter cartridges with HemiPleat technology 
capture more air pollutants and releases more of 
those pollutants when pulsed, resulting in a safer, 
cleaner work environment with less maintenance.

HemiPleat technology provides the lowest initial 
pressure drop and the lowest pressure drop that 
lasts through the lifetime of the filter.

Case Studies

We have a great track record in the field.
Ask your representative for case studies
for your application.

Test Results

For filters made with HemiPleat technology,
tests showed that...

• HemiPleat filters have a lower pressure
drop for a given airflow. (See top chart.)

• HemiPleat filters hold a larger volume of dust
before needing to be cleaned, compared to
filters without HemiPleat technology.
(See bottom chart.)

• There is more usable media available for
filtration in HemiPleat filters.

• Dust is ejected from deep within
the HemiPleat filters during pulsing.

SAVING YOU MONEY

HEMIPLEAT® TECHNOLOGY

PRESSURE DROP V. AIR-TO-CLOTH RATIO

Less air resistance through the HemiPleat filters leads to a more 
efficient air flow through your dust collector.

Units with HemiPleat filters installed will use less compressed air 
because they can hold more dust before needing to be cleaned.

USE LESS, SAVE MORE

Pr
es

su
re

 D
ro

p 
(w

g)

Air-to-Cloth Ratio (fpm)

Time to Pulse from Clean Filters (minutes)

PLEAT CONSTRUCTION V. PULSE TIMING

Standard Pleat
HemiPleat

First Pulse
Second Pulse
Continuous Pulse
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APPENDIX B – EMISSIONS INVENTORY TABLES 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 



PM 
(b) PM10 

(b)
PM2.5 

(b) VOC

Mar-13 through Feb-15 12.66 12.66 12.66 81.99
Apr-13 through Mar-15 13.18 13.18 13.18 81.74
May-13 through Apr-15 13.28 13.28 13.28 82.52
Jun-13 through May-15 14.07 14.07 14.07 84.68
Jul-13 through Jun-15 15.10 15.10 15.10 88.91

Aug-13 through Jul-15 16.48 16.48 16.48 92.04
Sep-13 through Aug-15 17.36 17.36 17.36 95.17
Oct-13 through Sep-15 17.44 17.44 17.44 94.58
Nov-13 through Oct-15 18.72 18.72 18.72 95.65
Dec-13 through Nov-15 19.19 19.19 19.19 95.97
Jan-14 through Dec-15 19.58 19.58 19.58 98.16
Feb-14 through Jan-16 19.42 19.42 19.42 97.92
Mar-14 through Feb-16 19.71 19.71 19.71 101.00
Apr-14 through Mar-16 21.04 21.04 21.04 105.81
May-14 through Apr-16 21.20 21.20 21.20 107.18
Jun-14 through May-16 22.34 22.34 22.34 109.37
Jul-14 through Jun-16 24.00 24.00 24.00 113.84

Aug-14 through Jul-16 24.77 24.77 24.77 114.18
Sep-14 through Aug-16 25.89 25.89 25.89 117.38
Oct-14 through Sep-16 27.24 27.24 27.24 122.39
Nov-14 through Oct-16 29.37 29.37 29.37 128.24

Nov-14 Nov-14 Nov-14 Nov-14
Oct-16 Oct-16 Oct-16 Oct-16

29.37 29.37 29.37 128.24

(b) Although an NNSR applicability analysis is only required for VOC, PSI also included emissions of PM/PM10/PM2.5 for informational 
purposes.  

(a) When determining the baseline period, PSI excluded those months when VOC emissions exceeded the Main Shipyard rolling 12-month 
permit limits (i.e., November 2016 to the present).  

Annualized Baseline Emissions From 
Baseline 24-Month Period

Table B-1

Philly Shipyard, Inc. - Philadelphia, PA

Rolling 24-Month Time Period
 (a) Annualized Emissions Rate

 
(tons)

Summary of Rolling 24-Month Emissions for PM/PM10/PM2.5 and VOC 
(Main Shipyard and Building 763)

Baseline 24-Month 
Rolling Period

B-1
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gal L g kg gal/yr 
(b) L g/L lb/gal lb/yr tons/yr

Coating 1 64,907 245,701 50,614,406 50,614 129,815 491,402 206.00 1.72 223,171 111.59
Coating 2 2,823 10,686 3,045,510 3,046 5,646 21,372 285.00 2.38 13,428 6.71

Coating 3 284.78 1,078 209,132 209.13 569.55 2,156 194.00 1.62 922.11 0.46

Coating 4 967.13 3,661 1,197,147 1,197 1,934 7,322 327.00 2.73 5,279 2.64

Coating 5 156.39 592.00 171,680 171.68 312.78 1,184 290.00 2.42 756.98 0.38

Coating 6 1,077 4,076 1,324,700 1,325 2,154 8,152 325.00 2.71 5,841 2.92

Coating 7 1,960 7,419 2,069,901 2,070 3,920 14,838 279.00 2.33 9,127 4.56

Coating 8 2,278 8,625 2,880,750 2,881 4,557 17,250 334.00 2.79 12,702 6.35

Coating 9 4.49 17.00 0.00 0.00 8.98 34.00 0.00 0.00 0.00 0.00

Coating 10 802.03 3,036 683,100 683.10 1,604 6,072 225.00 1.88 3,012 1.51

Coating 11 5,254 19,890 7,657,650 7,658 10,509 39,780 385.00 3.21 33,764 16.88

Thinners (c), (d), (e) 3,804 14,400 12,859,200 12,859 7,608 28,800 893.00 7.45 41,391 20.70

174.70

(e)  PSI assumes that 100% of the VOCs in recycled thinners are emitted.  For the portion of non-recycled thinner that is sent off as waste, PSI assumes that 10% of the VOCs in that thinner are emitted and the 
remaining 90% is sent off site as waste.  The estimate of how much non-recycled thinner is emitted versus being sent off site as waste is based on PSI tests of how much thinner is recovered after a cleaning 
cycle is performed.   

(d)  PSI assumes that 70% of all purchased thinners will be recycled at the Facility with the remaining 30% of the purchased thinner sent off site as waste.  The rate of recycling is based on recent PSI records on 
how much thinner is used in the Dry Dock areas where the thinner is sent off site as waste versus the Paint Shop and remaining areas where all thinners are recycled. 

Total (tons/yr):
(a) Coating at the Main Shipyard occurs at the Paint Shop and Dry Dock.  Building 763 is separate from the Main Shipyard.  Projected VOC emissions are based on PSI projections of materials and amounts to 
be used on site at the Main Shipyard. VOC contents were obtained from Safety Data Sheets and Technical Data Sheets for each coating.
(b) Projected coating usage based on an estimated production rate of up to two ships per year. 
(c) PSI internally refers to the cleaning solvents used on site as "thinners."  No thinner, however, is ever added to any coatings at PSI.  

Table B-2
Projected VOC Emissions from Coating Operations at Main Shipyard (a)

Philly Shipyard, Inc. - Philadelphia, PA

Coating
Coating Usage per Ship VOC

Total Projected Annual

Coating Usage
VOC Content VOC Emissions

B-2
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Table B-3

Projected PM/PM10/PM2.5 Emissions from Coating Operations at Main Shipyard (a)

Philly Shipyard, Inc. - Philadelphia, PA

Total Projected

Annual Coating

Usage 
(b)

Estimated Coating

Usage for Dry

Docks 
(c)

Estimated Coating

Usage for Paint

Halls 
(c)

Solids by

Volume 
(d)

PM/PM10/PM2.5 

Emissions for Dry

Docks 
(e)

PM/PM10/PM2.5 

Emissions for

Paint Halls 
(e)

Total

PM/PM10/PM2.5 

Emissions 
(e)

(gal/yr) (gal/yr) (gal/yr) (%) (tons/yr) (tons/yr) (tons/yr)

Coating 1 129,815 35,459 94,356 0.78 1.284 22.22 5.91 28.13

Coating 2 5,646 1,542 4,104 0.73 1.43 1.01 0.27 1.27

Coating 3 569.55 155.57 413.98 0.80 1.706 0.13 0.04 0.17

Coating 4 1,934 528.34 1,406 0.68 1.4383 0.32 0.09 0.41

Coating 5 312.78 85.43 227.34 0.70 1.65 0.06 0.02 0.08

Coating 6 2,154 588.23 1,566 0.63 1.27 0.29 0.08 0.37

Coating 7 3,920 1,071 2,849 0.74 1.37 0.68 0.18 0.86

Coating 8 4,557 1,245 3,312 0.60 1.30 0.61 0.16 0.77

Coating 9 8.98 2.45 6.53 1.00 1.34 2.05E-03 5.45E-04 2.59E-03

Coating 10 1,604 438.14 1,166 0.76 1.56 0.32 0.09 0.41

Coating 11 10,509 2,871 7,638 0.62 2.17 2.42 0.64 3.06

Thinners (f) 7,608 2,078 5,530 0.00 0.00 0.00 0.00 0.00

28.07 7.47 35.54

(b) Projected coating usage based on an estimated production rate of up to two ships per year. 
(c) Estimated coating usage is calculated using a historical percentage of coating throughput of the Dry Dock as compared with total coating throughput from the Paint Shop and Dry Dock.
(d) Solids content and specific gravity obtained from Safety Data Sheets and Technical Data Sheets for each coating.
(e) It is assumed that PM = PM10 = PM2.5, where PM emissions assume the following:
Total throughput * % Solids by Volume * Specific Gravity * (Transfer Eff) * (Filter Control Eff) * (Particle Settling Eff) * 8.34 lb/gal * ton/2000 lb = PM TPY

Minimum transfer efficiency 70 %

Paint shop filter control efficiency 90 %

Particle settling efficiency 50 %

Coating
Specific

Gravity 
(d)

Total (tons/yr):

(f)  PSI internally refers to the cleaning solvents used on site as "thinners."  No thinner, however, is ever added to any coatings at PSI.  

(a) Coating at the Main Shipyard occurs in the Paint Shop and the Dry Dock.  Building 763 is separate from the Main Shipyard. Based on PSI projections of coatings to be used on site at the Main Shipyard.  Although an NNSR 
applicability analysis is not required for PM/PM10/PM2.5, PSI is providing projected emissions for informational purposes.  
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Table B-4
Projected VOC and PM/PM10/PM2.5 Emissions 

from Building 763 Coating Operations (a)

Philly Shipyard, Inc. - Philadelphia, PA

PM 0.53 0.79
PM10 0.53 0.79
PM2.5 0.53 0.79
VOC 2.00 5.00

Pollutant

Monthly Annualized

Emissions
Projected Emissions 

(b)

tons/yr

(b) Projected PM/PM10/PM2.5 are estimated by annualizing PSI's highest monthly emissions from the last five 
years (i.e., 0.04 tons in April 2013).  The annualized emissions were then increased by 50%, which is based on 
the ratio of the production capacity of the new paint hall to the capacity of the existing paint halls.  PAE for 
VOC are conservatively assumed to be equal to the existing permit limit.

(a) Although an NNSR applicability analysis is not required for PM/PM10/PM2.5, PSI is providing projected 
emissions for informational purposes.  
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Table B-5

Philly Shipyard, Inc. - Philadelphia, PA

PM 0.07 0.11
PM10 0.07 0.11
PM2.5 0.07 0.11

(b) Projected PM/PM10/PM2.5 are estimated by annualizing PSI's highest monthly emissions from the last five 
years (i.e., 6.19E-03 tons in March 2017).  The annualized emissions were then increased by 50%, which is 
based on the ratio of the production capacity of the new paint hall to the capacity of the existing paint halls.

Projected PM/PM10/PM2.5 Emissions from Blasting Operations (a)

(Main Shipyard and Building 763)

Pollutant

Monthly Annualized

Emissions
Projected Emissions 

(b)

tons/yr

(a) Although an NNSR applicability analysis is not required for PM/PM10/PM2.5, PSI is providing projected 
emissions for informational purposes.  
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Table B-6

Philly Shipyard, Inc. - Philadelphia, PA

PM 5.96 8.95
PM10 5.96 8.95
PM2.5 5.96 8.95

(b) Projected PM/PM10/PM2.5 are estimated by annualizing PSI's highest monthly emissions from the last five years 
(i.e., 0.50 tons in August 2013).  The annualized emissions were then increased by 50%, which is based on the ratio 
of the production capacity of the new paint hall to the capacity of the existing paint halls.

Projected PM/PM10/PM2.5 Emissions from Welding Operations (a)

(Main Shipyard and Building 763)

Pollutant

Monthly Annualized

Emissions
Projected Emissions 

(b)

tons/yr

(a) Although an NNSR applicability analysis is not required for PM/PM10/PM2.5, PSI is providing projected 
emissions for informational purposes.  
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PTE
 (a)

tons/yr

PM 1.90 lb/MMscf AP-42, Chapter 1, Table 1.4-2; filterable only 0.06

PM10 7.60 lb/MMscf AP-42, Chapter 1, Table 1.4-2; includes filterable and condensable 0.26

PM2.5 7.60 lb/MMscf AP-42, Chapter 1, Table 1.4-2; includes filterable and condensable 0.26

SO2 0.60 lb/MMscf AP-42, Chapter 1, Table 1.4-2 0.02

NOX 94.00 lb/MMscf AP-42, Chapter 1, Table 1.4-1 3.20

VOC 5.50 lb/MMscf AP-42, Chapter 1, Table 1.4-2 0.19

CO 40.00 lb/MMscf AP-42, Chapter 1, Table 1.4-1 1.36

Pb 5.00E-04 lb/MMscf AP-42, Chapter 1, Table 1.4-2 1.70E-05

2 heaters
3.97 MMBtu/hr, each

2,000 lb/ton
8,760 hrs/yr
1,020 MMBtu/MMscf

(a) Potential emissions are based upon the following:

Table B-7
Potential-to-Emit (PTE) from Third Paint Hall Heaters

Philly Shipyard, Inc. - Philadelphia, PA

Pollutant
Emissions

Factor

Emissions

Factor Units
Emission Factor Basis/Applicability Notes
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VOC

Paint Shop - Painting Operations 82.98
Dry Dock - Painting Operations 45.10

Painting Operations - Main Shipyard (Subtotal) (a) 128.09

Building 763 - Paint Booth (a) 0.15

Blasting Operations 0.00

Welding Operations 0.00
Total Baseline Emissions 128.24

Nov-14
Oct-16

(a) Coating at the Main Shipyard occurs in the Paint Shop and Dry Dock.  Building 763 is separate from 
the Main Shipyard.

Baseline Period

Table B-8

Philly Shipyard, Inc. - Philadelphia, PA

Emissions Unit
Emissions Rate (tons/yr)

Summary of Baseline Actual Emissions (BAE) - VOC
(Main Shipyard and Building 763)

B-8
Revised PSI Paint Shop Modification PAA (7-11-17).docx 



Emissions Rate (tons/yr)

VOC

Paint Shop - Painting Operations 118.19
Dry Dock - Painting Operations 104.93

Painting Operations - Main Shipyard (Subtotal) 223.12
Blasting Operations 0.00
Welding Operations 0.00

Total CHA Emissions (a) 223.12
Permit Limit (b) 154.00

Building 763 - Paint Booth 2.00
Total CHA Emissions (a) 2.00

Permit Limit (c) 5.00

(c) Emissions from Building 763 are not included in the Main Shipyard's VOC permit limit of 154 tpy.  
Building 763 has a separate emissions limit of 5 tpy.

(b) This VOC limit applies to the Main Shipyard.  CHA VOC emissions are higher than the VOC permit limit 
of 154 tons per year.

(a) CHA emissions represent the annual emissions that PSI was capable of emitting.  CHA emissions were 
determined by annualizing PSI's highest emissions during the baseline period (i.e., 9.85 tons and 8.74 in 
October 2016 for Paint Shop - Painting Operations and Dry Dock - Painting Operations, respectively, while 
operating in compliance with applicable rolling 12-month emissions limits and 0.17 tons in October 2013 for 
Building 763 - Paint Booth, which are then multiplied by 12).

Table B-9
Summary of Could Have Accommodated (CHA) Emissions - VOC

(Main Shipyard and Building 763)
Philly Shipyard, Inc. - Philadelphia, PA

Emissions Unit
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PM PM10 
(c) PM2.5 SO2 

(d)
NOX 

(e) VOC CO 
(f) Pb

Paint Shop - Painting Operations 7.47 7.47 7.47 0.00 0.00 126.98 0.00 0.00

Dry Dock - Painting Operations 28.07 28.07 28.07 0.00 0.00 47.72 0.00 0.00

Painting Operations - Main Shipyard (Subtotal) 35.54 35.54 35.54 0.00 0.00 174.70 0.00 0.00
Third Paint Hall Heaters 0.06 0.26 0.26 0.02 3.20 0.19 1.36 1.70E-05

Blasting Operations 0.11 0.11 0.11 0.00 0.00 0.00 0.00 0.00
Welding Operations 8.95 8.95 8.95 0.00 0.00 0.00 0.00 0.00

Total Projected Emissions from the Paint Halls 
and Dry Dock 44.66 44.85 44.85 0.02 3.20 174.88 1.36 1.70E-05

Building 763 - Paint Booth 0.79 0.79 0.79 0.00 0.00 5.00 0.00 0.00

Total Projected Emissions from Building 763 0.79 0.79 0.79 0.00 0.00 5.00 0.00 0.00

(f) As new sources, PTE for CO is provided for the heaters.  

Table B-10
Summary of Projected Actual and Potential Emissions Rates 

(Main Shipyard and Building 763) (a),(b)

Philly Shipyard, Inc. - Philadelphia, PA

Emissions Unit

(c) PSI proposes to maintain the current Main Shipyard facility-wide PM10 limit of 89.0 tons on a 12-month rolling basis.  
(d) As new sources, PTE for SO2 is provided for the heaters.  
(e) As new sources, PTE for NOX is provided for the heaters.  

(a) All emissions are projected actual emissions (PAE) with the exception of the proposed third paint hall heaters, which are new sources so their emissions are based on 
potential-to-emit (PTE) using AP-42 emissions factors.  
(b) PAE from coating operations based on estimated maximum annual coating usage and coating characteristic data.  PAE from Building 763, blasting, and welding 
operations accounted for a potential increase in production due to added efficiency in the coating operations.  Maximum actual monthly emissions during the baseline period 
were annualized and then increased by 50%, which is based on the ratio of the production capacity of the new paint hall to the capacity of the existing paint halls.  

Emissions Rate
 
(tons/yr)
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Painting Operations

(Main Shipyard)

Building 763 -

Paint Booth
Third Paint Hall Heaters

Total Project

Emissions Increases

VOC VOC VOC VOC

PAE 174.88 5.00 0.19 --

BAE 128.09 0.15 0.00 --

Project Emissions Increases
(PAE - BAE)

46.80 4.85 0.19 51.84

CHA (b) 154.00 2.00 0.00 --

Excludable Emissions 
(CHA - BAE)

25.91 1.85 0.00 27.76

Total Project Emissions Increases 
(Project Emissions Increases - Excludable Emissions) 20.88 3.00 0.19 24.07

25
No

(c) Significance level listed in 25 Pa. Code §127.203.

(a) NOX emissions will remain below the current Main Shipyard facility-wide limit of 24.5 tons per rolling 12-month period, as established in the Plantwide Applicability Limit (PAL) from AMS Plan 
Approval Nos. 02049 and 02135 (1/6/2003).

Philly Shipyard, Inc. - Philadelphia, PA

Summary of Project VOC Emissions Increases and NNSR Applicability
(Main Shipyard and Building 763) (a)

Table B-11

Emissions Rate (tons/yr)

NNSR Significant?
NNSR Significance Levels (c)

(b) See Table B-9 for CHA calculations.  Since CHA emissions were higher than the VOC permit limit, the CHA emissions were adjusted to the current Main Shipyard limit of 154.0 tons per year.  
Emissions from Building 763 are not included in the Main Shipyard's VOC permit limit of 154 tpy.  Building 763 has a separate emissions limit of 5 tpy. 
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Increases Decreases

Dry Dock Modification 
Project 14218 1/26/2015 0.00 --

Third Paint Hall Proposed Pending Approval 24.07 --

24.07 0.00

No
(a) Contemporaneous period increase represents the total of Facility-wide (Main Shipyard and Building 763) emissions increases 
and decreases in VOC emissions from the preceding 10 years (including the current project) calculated in accordance with 25 Pa. 
Code §127.203a(a)(2).

Total
Total Contemporaneous Period Emissions Increase

Project Increases Exceed NNSR Significance Levels?

24.07
NNSR Significance Levels 25

Table B-12

Philly Shipyard, Inc. - Philadelphia, PA

Project
Plan Approval

Number
Issue Date

VOC

Actual Contemporaneous Emissions

(tons/yr) 
(a)

NNSR Emissions Increases and Decreases for the Contemporaneous Period 
(Main Shipyard and Building 763)
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Emissions Rate
 
(tons/yr)

HAP

Paint Shops, Dry Dock (a) 120.33

Third Paint Hall Heaters (b) 0.06

Blasting Operations (c) 0.00
Welding Operations (d) 0.58

Total Emissions (e) 120.98

Table B-13
Summary of Projected HAP Emissions from Main Shipyard

Philly Shipyard, Inc. - Philadelphia, PA

(c) No HAP emissions expected from the blasting operations.

(e) PSI proposes to accept a new facility-wide HAP limit of 121 tons per year on a 12-month rolling basis.

(d) Projected HAP emissions are estimated  by annualizing PSI's highest monthly emissions from recent 
months (i.e., 0.03 tons in August 2013).  The annualized emissions were then increased by 50%, which is 
based on the ratio of the production capacity of the new paint hall to the capacity of the existing paint halls.

(b) Projected HAP emissions based on potential HAP emissions since these are new sources.  Potential HAP 
emissions calculated using AP-42 factors.  

Emissions Unit

(a) Projected HAP emissions calculated using the projected VOC emissions and applying the expected 
average ratio of HAP to VOC coating contents.  
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Coating Name
Gram VOC per Liter

Coating 
(a)

Percentage of Volume

Solids
(a)

Gram VOC per Liter

Coating Solids

25 Pa. Code §129.52 Limit

(Gram VOC per Liter

Coating Solids) 
(b)

Compliant?

Coating 1 206 78% 264 YES
Coating 2 285 73% 390 YES
Coating 3 194 80% 243 YES
Coating 4 327 68% 481 YES
Coating 5 290 70% 414 YES
Coating 6 325 63% 516 YES
Coating 7 279 74% 377 YES
Coating 8 334 60% 557 YES
Coating 9 0 100% 0 YES

Coating 10 225 76% 296 YES
Coating 11 385 62% 621 YES

(b) From 25 Pa. Code §129.52 Table I for miscellaneous metal parts and products, air-dried coatings. 

800

Table B-14
Compliance With 25 Pa. Code §129.52 - Surface Coating Processes

Philly Shipyard, Inc. - Philadelphia, PA

(a) Based on PSI projections of materials and amounts to be used on site. VOC content and solids by volume obtained from Safety Data Sheets and Technical Data Sheets for 
each coating.

B-14
Revised PSI Paint Shop Modification PAA (7-11-17).docx 



Table B-15
Projected Coating Usage (a)

Philly Shipyard, Inc. - Philadelphia, PA

Annual Coating Usage

gal/yr (b)

Coating 1 129,815
Coating 2 5,646
Coating 3 569.55
Coating 4 1,934
Coating 5 312.78
Coating 6 2,154
Coating 7 3,920
Coating 8 4,557
Coating 9 8.98

Coating 10 1,604
Coating 11 10,509

Total Coating Usage 161,029

Coating Type

(a) Coating at the Main Shipyard occurs at the Paint Shop and the Dry Dock.  Building 763 is 
separate from the Main Shipyard.  Projected VOC emissions are based on PSI projections of 
materials and amounts to be used on site at the Main Shipyard. 
(b) Projected coating usage based on an estimated production rate of up to two ships per year. 

B-15
Revised PSI Paint Shop Modification PAA (7-11-17).docx 



APPENDIX C – CONTROL COST ANALYSIS 



CAPITAL COSTS

FACTOR COST ($)

Costs to Purchase Equipment

(a) Regenerative Thermal Oxidizer (RTO) -- -- A $2,751,000

(b) Instrumentation 0.10 x A $275,100

(b) Freight 0.05 x A $137,550

B $3,163,650

Direct Installation Costs

(b) Foundations and supports 0.08 x B $253,092

(b) Handling and erection 0.14 x B $442,911

(b) Electrical 0.04 x B $126,546

(b) Piping 0.02 x B $63,273

(b) Insulation for ductwork 0.01 x B $31,637

(b) Painting 0.01 x B $31,637

$949,095

Total Direct Cost: $4,112,745

Indirect Installation Costs

(b) Engineering 0.10 x B $316,365

(b) Construction and field expenses 0.05 x B $158,183

(b) Contractor fees 0.10 x B $316,365

(b) Start-up 0.02 x B $63,273

(b) Performance test 0.01 x B $31,637

(b) Contingencies 0.03 x B $94,910

Total Indirect Cost: $980,732

Total Capital Investment: TCI $5,093,477

ANNUALIZED COSTS
COST ITEM COST FACTOR UNIT COST COST ($)

Annual Operating Costs - Direct Annual Costs

(a) Operating Labor/Maintenance -- -- -- -- $50,000

Maintenance
(a) Maintenance Material 0.04 x A $110,040

Utilities
(a)(c) Natural Gas 136,000 MMBtu/yr $8.60 /Mcf $1,146,667

(a)(c) Operating Cost 550 Total HP $0.07 /kWh $251,136

Total Direct Annual Costs: DAC $1,557,842

Annual Operating Costs - Indirect Annual Costs

(b) Overhead 60% of sum of operating & maintenance costs $30,000

(b) Administrative Charges 2% of TCI $101,870

(b) Property Taxes 1% of TCI $50,935

(b) Insurance 1% of TCI $50,935

Total Indirect Annual Costs: IDAC $233,739

Total Annual Costs: TAC $1,791,581

Cost Effectiveness

(b) Expected lifetime of equipment, years 10
(b) Interest rate, %/yr 7.0%
(b) Capital recovery factor 0.142
(b) Total Capital Investment Cost $5,093,477

Annualized Capital Investment Cost: $725,196

$2,516,778

(d) Pre-retrofit VOC 43.17
(e) Post-retrofit VOC using RTO 0.86

VOC Removed 42.31 tons VOC/yr
$59,485

(a)
 Cost and control information obtained from Amec Foster Wheeler, 9/6/2016.

(c) 
Utility costs from the U.S. Energy Information Adminsitration (EIA) website for Pennsylvania.

(e) 
Post-control emissions are calculated assuming 98% efficiency, based on information provided by Amec Foster Wheeler.  Post-control emissions also conservatively assume 

100% capture of all VOC.

(d) 
Potential VOC emissions calculated by taking the ratio of the painting capacity from the new paint hall to the total projected VOC emissions from painting operations.

tons VOC/yr

Annual Cost/Ton Removed:

(b)
 Cost information estimated using the U.S. EPA Air Pollution Control Cost Manual (6th edition) published in January 2002 by the OAQPS (Section 3.2, Chapter 2, "Thermal 

and Catalytic Incinerators").  The manual is available at http://www.epa.gov/ttn/catc/dir1/c_allchs.pdf.

Table C-1

Philly Shipyard, Inc. - Philadelphia, PA

Regenerative Thermal Oxidizer - VOC Control for Proposed Third Paint Hall

COST ITEM

Total Annualized Cost:
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CAPITAL COSTS

FACTOR COST ($)

Costs to Purchase Equipment

(a) Regenerative Thermal Oxidizer (RTO) -- -- A $2,751,000

(b) Instrumentation 0.10 x A $275,100

(b) Freight 0.05 x A $137,550

B $3,163,650

Direct Installation Costs

(b) Foundations and supports 0.08 x B $253,092

(b) Handling and erection 0.14 x B $442,911

(b) Electrical 0.04 x B $126,546

(b) Piping 0.02 x B $63,273

(b) Insulation for ductwork 0.01 x B $31,637

(b) Painting 0.01 x B $31,637

$949,095

Total Direct Cost: $4,112,745

Indirect Installation Costs

(b) Engineering 0.10 x B $316,365

(b) Construction and field expenses 0.05 x B $158,183

(b) Contractor fees 0.10 x B $316,365

(b) Start-up 0.02 x B $63,273

(b) Performance test 0.01 x B $31,637

(b) Contingencies 0.03 x B $94,910

Total Indirect Cost: $980,732

Total Capital Investment: TCI $5,093,477

ANNUALIZED COSTS
COST ITEM COST FACTOR UNIT COST COST ($)

Annual Operating Costs - Direct Annual Costs

(a) Operating Labor/Maintenance -- -- -- -- $50,000

Maintenance
(a) Maintenance Material 0.04 x A $110,040

Utilities
(a)(c) Natural Gas 136,000 MMBtu/yr $8.60 /Mcf $1,146,667

(a)(c) Operating Cost 550 Total HP $0.07 /kWh $251,136

Total Direct Annual Costs: DAC $1,557,842

Annual Operating Costs - Indirect Annual Costs

(b) Overhead 60% of sum of operating & maintenance costs $30,000

(b) Administrative Charges 2% of TCI $101,870

(b) Property Taxes 1% of TCI $50,935

(b) Insurance 1% of TCI $50,935

Total Indirect Annual Costs: IDAC $233,739

Total Annual Costs: TAC $1,791,581

Cost Effectiveness

(b) Expected lifetime of equipment, years 10
(b) Interest rate, %/yr 7.0%
(b) Capital recovery factor 0.142
(b) Total Capital Investment Cost $5,093,477

Annualized Capital Investment Cost: $725,196

$2,516,778

(d) Pre-retrofit HAP 29.36
(e) Post-retrofit HAP using RTO 0.59

HAP Removed 28.77 tons HAP/yr
$87,478

(a) 
Cost and control information obtained from Amec Foster Wheeler, 9/6/2016.

(c)
 Utility costs from the U.S. Energy Information Adminsitration (EIA) website for Pennsylvania.

Annual Cost/Ton Removed:

(b) 
Cost information estimated using the U.S. EPA Air Pollution Control Cost Manual (6th edition) published in January 2002 by the OAQPS (Section 3.2, Chapter 2, "Thermal 

and Catalytic Incinerators").  The website for the manual is available at http://www.epa.gov/ttn/catc/dir1/c_allchs.pdf.

(d) 
Potential HAP emissions calculated by taking the ratio of the painting capacity from the new paint hall to the total projected HAP emissions from painting operations.

(e) 
Post-control emissions are calculated assuming 98% efficiency, based on information provided by Amec Foster Wheeler.  Post-control emissions also conservatively assume 

100% capture of all HAP.

Table C-2

Regenerative Thermal Oxidizer - HAP Control for Proposed Third Paint Hall

Philly Shipyard, Inc. - Philadelphia, PA

COST ITEM

Total Annualized Cost:

tons HAP/yr
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